Introduction
The choice of the protection and deprotection strategy in a synthetic series is inevitable, owing to chemoselective transformations in the presence of various functional groups. The tetrahydropyranyl ethers (THP ethers) are attractive because of low cost of 3,4-dihydro-2H-pyran (DHP) and stability of THP derivatives towards various reaction conditions such as strong bases, Grignard reagents, hydrides, redox reagents, alkylating, acylating agents and catalytic hydrogenation and easy removal under mild acidic conditions. This transformation is generally achieved using both protonic as well as Lewis acid catalysts. Consequently a variety of reagents such as pTSA, 2 BF 3 .OEt 2 , 3 ZnCl 2 impregnated alumina, 4 TBATB, 5 PPTS, 6 acetonyltriphenylphosphonium bromide, 7 aluminum chloride hexahydrate, 8 In(OTf) 3, 9 Bi(OTf) 3, 10 LiOTf, 11 dialkylimidazolium tetrachloroaluminates, 12 InCl 3 immoblized in ionic liquids, 13 bromodimethylsulfonium bromide, 14 cupric sulfate pentahydrate, 15 CAN, 16 and bismuth(III) nitrate pentahydrate 17 and photosensitization 18 have been introduced for tetrahydropyranyl protection of alcohols and phenols. However, some of these procedures suffer due to the use of expensive and moisture sensitive catalysts, high temperature, longer reaction times and incompatibility with other functional groups, and some reagents also have to be freshly prepared prior to use. 6, 8, 11, 15 Though metal triflates have been found to be effective catalysts for tetrahydropyranylation, these reagents have limited applicability since they are relatively expensive, difficult to handle, and not readily available. Furthermore, the procedures involving these reagents require harsh and inert reaction conditions.
II. Results and Discussions
With an objective of developing a viable procedure for tetrahydropyranylation, we focused on finding a cheap and efficient catalyst that would give high yields and easy handling procedure under aerobic conditions. In continuation of our work on novel organocatalysts for organic transformations, we became interested to use very cheap 3,5-dinitrobenzoic acid (3,5-DNBA, <$0.1 per gram) as organocatalyst for the aforementioned reaction. Though 3,5-DNBA has been used as an additive in many reactions, 19 it has not been used as a catalyst. In this paper, we describe the successful implementation of 3,5-DNBA as an organocatalyst for the tetrahydropyranylation of various primary and secondary alcohols and phenols.
Initially, the tetrahydropyranylation of phenol (1 mmol) was performed with DHP (1 mmol) in CH 2 Cl 2 (5 mL) in the presence of 20 mol% 3,5-DNBA at room temperature under aerobic conditions (Table 1, Entry 7). As a result the transformation took place in 3 h to afford its tetrahydropyranyl ether 2g in 88% yield. We have also performed the reaction with 10 mol% catalyst but the reaction was completed in 11 h with 85% yield of 2g. Using the protocol, various primary, secondary alcohols and phenols were transformed easily into the corresponding THP-ethers in good yields (Table 1 ). It is observed that phenols bearing electron withdrawing substituents gave protected THP-ethers in good yields ( 
III. Conclusion
In conclusion, we have developed a simple and convenient method for tetrahydropyranylation of alcohols and phenols in the presence of 3,5-dinitrobenzoic acid. 3,5-dinitrobenzoic acid is an effective, very cheap and viable catalyst in above synthetic transformations with various alcohols, phenols. We believe that this methodology is valuable addition to modern synthetic methodologies.
IV. Experimental
General procedure for the synthesis of tetrahydropyranyl ethers A solution of an alcohol or a phenol (1 mmol), dihydro-2H-pyran (DHP, 1 mmol), and 3.5-dinitrobenzoic acid (3,5-DNBA, 0.2 mmol, 20 mol%), in CH 2 Cl 2 (2 mL) were stirred at ambient temperature for an appropriate time (monitored by TLC or GC). After completion of the reaction (45 min for alcohols and 3 h for phenols), the organic layer was washed twice with 10 mL of saturated NaHCO 3 solution, dried (anhyd. Na 2 SO 4 ), and concentrated under reduced pressure to yield almost pure product. The product was purified further by column chromatography on silica gel using ethyl acetate/hexanes as the eluent (1:9). 
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